Nanobiotechnology: the promise and reality of new approaches to molecular recognition.
Nanobiotechnology is the convergence of engineering and molecular biology that is leading to a new class of multifunctional devices and systems for biological and chemical analysis with better sensitivity and specificity and a higher rate of recognition. Nano-objects with important analytical applications include nanotubes, nanochannels, nanoparticles, nanopores and nanocapacitors. Here, we take a critical look at the subset of recent developments in this area relevant to molecular recognition. Potential benefits of using nano-objects (nanotubes, quantum dots, nanorods and nanoprisms) and nanodevices (nanocapacitors, nanopores and nanocantilevers) leading to an expanded range of label multiplexing are described along with potential applications in future diagnostics. We also speculate on further pathways in nanotechnology development and the emergence of order in this somewhat chaotic, yet promising, new field.